
RURAL ENERGY SURVEYS - REVIEW OF METHODOLOGIES AND ISSUES 


jVEENA JOSHI AND VENKATA RAMANA P m) 


Paper Presented at the Workshop on 
Decentralized Rural Energy Planning and Implementation 
Conducted at Nagpur, September 1-2, 1989 


TATA ENERGY RESEARCH INSTITUTE, NEW DELHI 


AUGUST, 1989 




INTRODUCTION 

Studies of rural energy use patterns in India began first in the 
late 1970s. Initially, a few scientists, who strongly advocated 
appropriate technologies to alleviate the just-perceived rural 
energy crisis, conducted some energy surveys. As the concern 
grew into the 80s, governmental organizations like the Department 
of Non-conventional Energy Sources (DNES), Planning Commission 
and its Advisory Board on Energy (ABE), and various state energy 
development agencies commissioned several academic and research 
institutes to conduct rural energy surveys in different regions 
of the country; these studies were meant to provide the database 
for micro-level energy planning. These studies, numbering 
presently in hundreds, have been made at various levels viz. 
village, village cluster, block and district. They present a 
micro view of the rural energy situation in the country in its 
different regions. In addition, a few macro studies were also 
conducted which gave an overall picture (NCAER, ITES) for the 
country as a whole. 

The present study looks at more than fifty such micro-level 
survey reports to review the objectives, methodologies and the 
data presented in these reports and to present the issues 
related to biomass energy sources that arise out of the analysis. 
Though it has not been possible to review all the micro-level 
studies, we feel that the points raised in this paper are 
relevant to all such studies in future. However, to obtain a 
complete overview of the methodological issues, this study needs 
to be extended to cover commercial and renewable energy sources. 
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ANALYSIS OF SURVEYS 


In the fifty-odd survey reports analysed in this study, nearly 
half were sponsored by ONES and ABE, and the rest done by others. 
After presenting a profile of the areas surveyed in these 
studies, we have examined the coverage of various studies, the 
different methodologies adopted to select villages and 
households, and to collect information. This is followed by an 
assessment of the extent of information available in different 
studies on energy consumption and supply. The issues related to 
its use in the planning process are discussed. 


Profiles of Energy Surveys 

The total number of villages covered by these surveys 
As for the state-wise distribution of the surveys, Utta 
and Rajasthan together account for nearly two-thirds 
villages (Table 1). However, maximum number of 1 
surveys were conducted in Andhra Pradesh (19) followed 
Pradesh (11). Silora block of Rajasthan has the distin 
being the area in which maximum number of villages (1 
covered in a single study. While most studies did not 
the particular agroclimatic region they were conducted 
the nine studies sponsored by the ABE were done in 
agroclimatic regions. 

In studying the energy use in rural areas, envi 
description of the region being studied is very impo 
factors like demographic details, socio-economic patt 
more importantly, land use pattern greatly affect the s 
biomass and other fuels and consequently the consumption 
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jwever, eight of the 57 studies reviewed were found to contain 
3 environmental description of any kind (Table 2 ). Another 
Leven studies considered demographic factors and land use 
ittern but not socio-economic indicators. Eight studies 
smained content with furnishing only demographic details. Thus, 
ily 25 studies considered all the three factors. 

However, even though different studies have collected data 
i various environmental factors, few of them have actually shown 
le linkages between these factors and the energy use. Even in 
le studies which described the land use pattern, many confined 
lemselves just to the cropping pattern on the agricultural land 
litting information on forest land, fallow land, grazing land, 
.c. In the instances where forest land was given, 
itegor izat ion of the forest was missing (reserved forest, civil 
irest, etc.) which determines the accessibility of fuel and 
>dder to the people. 

In the single village surveys, exchange of fuels with the 
■ighbouring villages or market is mostly not considered. In 
•ea-based studies, the system boundaries are still kept as 
llage boundaries and area is treated as an aggregation of 
llages. Here a methodology to examine the relations within an 
ea and relations of the area with the rest of the system needs 
be developed. 
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Table 1: Distribution of the Village Studies 


State 

No. of Studies 

No. 

of Villages 

Andhra Pradesh 

19 


75 


Bihar 

2 


34 


Guj arat 

3 


75 


Haryana 

4 


1 3 


Karnataka 

6 


7 


Kerala 

1 


50 


Madhya Pradesh 

1 


1 


Maharashtra 

5 


82 


Orissa 

1 


4 


Punjab 

3 


4 


Raj asthan 

2 


1 1 8 


Uttar Pradesh 

1 1 


287 


Total 

58 


750 


Table 2 

: Environmental Description* 



Category 

Number 

Percentage 

Studies with 





No environmental 

descript ion 

8 


1 4 

Environmental description 

25 


45 

Only demographic 

indicators 

8 


14 

Only socio-economic indicators 

1 


2 

Demographic & socio-economic indicators 

4 


6 

Demography and land use pattern 

1 1 


1 9 

Total 


57 


1 00 

* Three factors considered are: 1)demographic 

2 ) 

SOC 1 0 

-economi* 


3) land use pattern 











Obj ectives 

Initially the surveys had the single objective of finding out the 
energy consumption pattern (fuel-end use matrix). However, the 
later studies, especially the ones sponsored by DNES and ABE had 
multiple objectives as they were meant to be used as tools in the 
planning for energy development in the future. For them, 
establishing the energy consumption pattern was a starting point. 
A typical study of this kind has some or all of the following 
obj ectives: 

a) To assess the energy use pattern in different sectors of 
rural economy at a micro level; 

b) To assess the availability of local biomass resources; 

c) To project energy demand at decentralized level; and, 

d) To propose decentralized and integrated energy development 
plans. 

Nearly 65 per cent of the studies had multiple objectives 
while only 19 studies had a solitary objective. The pattern of 
surveys shows that information on environmental factors is 
lacking in the surveys not having multiple objectives. However, 
there are also a few studies with multiple objectives but little 
data. But, on account of the fact that they needed to not only 
study the use pattern but also project the future demand as well 
as suggest technologies to meet the demand, surveys with multiple 
objectives have perforce collected more information. 

Methodology of Surveys 

The measure of success achieved in meeting the above mentioned 
objectives depends on 

- the method of selection of villages, 
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- the method of selection of sample to be studied, 

- the identification of data/information items, and, 

- the method of data/information collection. 

Though there are possibilities of very diverse methods, very 
little discussion is found in the published literature on these 
possibilities as well as on the appropriateness of various 
methods for achieving different objectives. 

Most of the studies surveyed do not mention the process of 
selection of villages or the criteria of selection. In almost 
all studies, household has been identified as the source of 
information. While some of the studies used random sampling, 
some others have considered various factors like economic status, 
physical location, landholding category, etc., in deciding the 
sample. The 57 surveys covered over 30000 households in 750 
villages at an average of 40 per village. However, the sample 
size varied from survey to survey ranging from six households in 
four villages to 1359 in 10 villages. But all the single village 
studies invariably covered the entire population instead of 
choosing a sample. In a few studies, ^commercial establishments 
are considered but markets are seldom surveyed. Very few studies 
have considered time budget studies, studies related to the use 
of common land, energy system studies or the dynamics of local 
institutions. 

The most common method of data collection, irrespective of 
objectives of the study, magnitude and study region, is through 
questionnaire. While some surveys used separate questionnaires 
to get information on village level data, socio-economic 
conditions, fuel consumption, etc., most used a single combined 


6 



questionnaire. Out of the 57 surve’ys, 40 depended on the 
questionnaire for collecting information. Another five surveys 
used the method of personal interviews without any structured 
questionnaires. 

However, 8 of these surveys conducted actual measurements of 
the fuels being consumed at the time of cooking to accompany the 
data collected through recall. And another two surveys relied 
primarily on actual measurements. It is known that the method of 
recall runs the risk of obtaining unreliable data as it depends 
on the ability of the respondant to recall information which can 
only be done with doubtful accuracy. 

Energy Consumption 

The specific objectives of a village level study to examine 
i 

energy consumption pattern can be - 

a) to identify different end uses, and fuels used in the village 
to build a fuel-end use matrix of energy consumption; 

b) to measure/estimate end use efficiencies to arrive at energy 
consumption norms for different end uses; and, 

c) to identify parameters that affect the pattern and level of 
energy consumption. 

> Such information is of use, to build macro-level database to 

estimate energy demand and to monitor the impact of interventions 
in the rural economy. However, we have observed that only a 
small part of it feeds into the decentralized planning exercise. 
In the studies we examined, the data on energy consumption is 
very varied across the surveys. For instance, only 13 studies 
collected data on all the primary sectors of the rural economy, 
viz. domestic, agriculture, industry/business and transport. 
Most surveys confined themselves to just either domestic (11) or 
domestic and agriculture together (12). 
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Table 3: Extent of Data on Energy Consumption 
in Different Sectors 


Category 

Number 

Percentage 

Surveys studying 



All sectors 

(Domestic, agriculture, 
industry, tranposrt) 

1 3 

23 

Three sectors 
(Domestic, agriculture, 
industry) 

9 

1 7 

Three sectors 
(Domestic, agriculture, 
transport) 

5 

9 

Two sectors 

(Domestic, agriculture) 

1 2 

22 

Two sectors 
(Domestic, industry) 

3 

5 

One sector 
(Domestic) 

1 1 

20 

One sector 
(Agriculture) 

2 

4 

Total 

56 

100 


But even in the surveys which covered all sectors, the 
identification of end uses is not same. For instance, out of 34 
surveys which covered the agricultural sector, as many as 25 gave 
only the aggregate energy consumption figures for agriculture 
(crop-wise) but not according to end uses like irrigation, land 
preparation, threshing, fertiliser, etc. Though most studies 
identified end uses in the domestic sector like cooking, lighting 
and water heating, five studies gave only aggregate energy use. 
One study however, apart from other end uses, gave energy 
consumption figures for cattle feed preparation as a separate end 
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use. Six studies gave aggregate figures for industry and seven 
for transport. Interestingly, six studies have not mentioned any 
end uses at all. 

Among the fuels considered, firewood, cropwastes, dung, 
kerosene, electricity and diesel were common in most studies. 
Only 12 out of 54 studies reporting firewood quantities gave 
separate figures for logs and twigs and just one study reported 
the use of wood shavings. Some surveys, however, also looked at 
other fuels like charcoal, sawdust, dry grass, etc. For 
agriculture, animate energy was given mostly in man-hours and 
animal-hours. For transport, number of vehicles in the village 
were given in some surveys. In some cases, transport energy was 
combined with agriculture as most of it was only agricultural 
transport. 

Though there has been some discussion, there seems to be no 
agreement over how data should be presented. Original units, 
energy units, useful energy units, day, month, season, year, per 
capita, per household, per acre have been used according to the 
study teams' preference. Also very little attention is paid to 
analyse the accuracy of information/data gathered. 

The variations in the level and pattern of energy 
consumption in various sectors depend on many parameters like 
household income, landholding, cattleholding and family size. 
Also, there are two environmental factors that influence the use 
pattern, season and altitude. No study under review has 
considered all these factors but only some of them (Table 4a). 
Out of 56 surveys, only two studied the effect of three 
parameters and another two studies, four parameters. Nearly one 
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third of them did not study any parameter at all, while 24 
surveys studied just one parameter (Table 4b). 12 of these have 
landholding size as the parameter. The rest were accounted for 
by income group in four studies and seasonal variation in the 
rest. One study recorded variation in fuel consumption by the 
amount of monthly expenditure. 16 studies, however, considered 
seasonal variation. 

Interestingly, even though cattleholding pattern would have 
given an idea of the access to dung which has an effect on the 
fuel-mix, most of the studies have not looked at the variations 
by the cattleholding household groups. Likewise, though family 
size infleunces the quantity of fuels consumed, just six surveys 
looked into the variation caused by family size. Fuel 
consumption variation by altitude was considered in just one 
study. 


Table 4a: Influencing Parameters 


Parameters considered 

No. of Studies 

Income 

1 2 

Landholding 

24 

Cattle 

0 

Family size 

6 

Season 

16 

Altitude 

1 


10 






Table 4b: Number of Parameters 


No. of Studies 

No. of Parameters 
Considered 

1 8 

0 

24 

1 

1 0 

2 

2 

3 

2 

4 


Efficiency of the energy devices is another determinant in 
the- energy consumption. However, only 20 out of 57 studies 
looked at the devices being used for various end uses. But the 
reference was normally a sketchy description of devices with 
almost no data on their efficiency, use pattern, etc. 

Incomplete coverage of fuels, end uses, sectors and 
variations in energy consumption apart, almost ail surveys were 
"one-time" studies conducted at a particular point of time or 
period. It is very difficult to get an idea of the changing 
trends in the consumption pattern with this "one-time" data. For 
instance, very little is known about the fuel substitution, that 
is, which fuel is replacing which over time and why. 

Despite all the limitations, a study to analyze these micro¬ 
level surveys to supplement the existing macro-level database 
will be very valuable. Also, since it is observed that the 
consumption data is sparsely used in the decentralized planning 
exercise, such extensive surveys need not always be part of a 
micro-level planning exercise. 






Energy Supply 

It is known that the biomass resources have energy as well as 
non-energy uses. Hence, a study to assess energy supply 
situation should examine for each type of biomass 

a) its availability pattern; 

b) pattern of its use for energy and non-energy purposes; and, 

c) identification of major influencing parameters. 

Thus, instead of a consumption oriented survey, one can 
conduct a survey for the purpose of assessment of resource 
availability as a prerequisite for planning exercise. This is 
not to say that consumption patterns are not needed, but to 
emphasize on assessment of biomass resources and their 
availability after incorporating energy and non-energy uses. 

Assessment of the energy supply resources is perhaps the 
biggest weakness of rural energy surveys. This weakness has been 
caused, more than anything else, by the difficulty involved in 
estimating the biomass resources and their energy and non-energy 
use. Thus, this is one area scarcely touched upon by most 
surveys. Not surprisingly, only 14 out of 51 studies attempted 
to assess the supply sources but mananged to cover them only in a 
perfunctory manner. Moreover, whatever estimates that were done, 
were from the consumption side rather than resource side. For 
instance, the quantities of biomass consumed were taken as the 
available supply in many studies. Clearly there is a need to 
develop methodologies to assess the biomass resources, to assess 
the extent of their use in different activities and to estimate 
losses in collection, preparation, etc. 

1 2 



Development of a Decentralized and Integrated Energy Plan 
Typically, development of a decentralized and integrated energy 
plan involves 

a) assessment of energy demand for different activities and 
their prioritisation; 

b) evaluation of options (techno-economic, socio-cultural); and, 

, c) development of a management strategy to implement the plan. 

The assessment of energy demand for different end uses 

requires an understanding of the present consumption, perceived 

needs and the extent of scarcity. Some studies have used 

consumption data, and made demand projections based on population 

increase and expected increases in the levels of consumption. 

Very few studies have incorporated the perception of the people 

* in prioritising their energy demand. Fewer still have examined 

the indicators of fuel scarcity. 

Increases in time for fuel foraging, travelling distance, 

number of family members, etc., are some of the indicators that 

can be used to understand the fuel scarcity. Changing proportion 

of the fuels collected and purchased also indicates the scarcity 

> of biomass fuels. Thus, good description of the environmental 

factors is absolutely essential in assessing the fuel scarcity. 

Even though few surveys under review collected data on the 

scarcity indicators, more than half of them gave the percentage 

of fuels being purchased and collected. However, some studies, 

aiming mainly at exposing the drudgery of women in collecting 

fuel, gathered statistical evidence for some of the scarcity 
3 
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indicators. 



As discussed in the earlier section, the assessment of 
available biomass resources needs development of methodological 
framework. However, to plan for the use of these and additional 
biomass resources would necessitate an understanding of the 
factors that influence the cattle population, cropping pattern, 
and the use of woody biomass. These, we find are seldom 
considered in depth. 

Having assessed demand and supply, it is possible to examine 
the suitability of various options which could be related to 
enhancement of biomass resources, introduction of technologies 
based on non-conventional energy sources or improving the 
efficiencies of use. Very few studies have recommended 
technologies that are not readily available today. These 
studies, however, point out for a need to orient the technology 
development efforts to meet such specific demands. Our ability 
to respond to these local needs and to mobilise the involvment of 
local manpower will determine the success of these micro-level 
energy planning in the long run. This may call for stronger 
linkages with the other sectors of the rural economy. 


PRINCIPAL OBSERVATIONS 

a) There is no uniformity in the analysis and presentation of 
consumption related data across the studies; also very few 
studies discuss the variation in the data. Most studies have not 
attempted to project energy demand or to identify the socio¬ 
economic parameters that affect the demand. Very little of the 
consumption related analysis is utilized in formulating an energy 
development plan. However, we feel that a study to examine this 
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data should be undertaken to arrive at consumption norms for 
different end uses in different agro-climatic regions to enrich 
the existing macro-levei database (NCAER, ICAR studies) on rural 
energy situation in the country. Such an exercise will also 
enable us to identify the gaps in the existing methodology. We 
suggest that in future, the data on the rural energy consumption 
pattern may be gathered as a part of national/state level efforts 
to generate statistical data to ensure consistency in the 

methodology. In case of decentralized integrated energy planning 
exercises, wherever necessary, the regional consumption norms can 
then be taken as the guideline. 

b) The present methods of assessment of local biomass resources 

do not give a complete picture of the availability of these 
resources. There is a need for developing a common 

methodological framework for biomass assessment. Here, we 

suggest that the surveys primarily aimed at formulating energy 
development plans can be carried out, start with the assessment 
of various biomass resources and then estimate their use for 
energy as well as non-energy activities. One can thus develop 
local material balance equations for biomass resources. The 
changes in these balances, due to socio-economic and cultural 
factors will eventually dictate the availability of these 

resources for energy development activities. 

c) We feel that our present approach to decentralized village 
k level planning in many cases has been rather static in choosing 

among the technological options existing at present. This has 
often led to obvious recommendations like promotion of improved 
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chulhas and biogas plants. While the proposals for rural energy 
development plans can incorporate the results of pre¬ 
dissemination surveys for the ongoing programmes (no of improved 
chulhas, biogas plants, demonstration of other devices) as the 
first phase of energy development activities, they should 
concentrate more on identifying and developing specific schemes 
with detailed feasibility studies to meet the local energy needs 
and to improve local situation. Development of such proposals for 
rural energy development will require a multi-disciplinary 
approach and implementation of these plans will need 
technology/device development centres in different regional 
institutes. 
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